physician who arrived from Tallinn. Up to the beginning of the 17 th century, the owners of the pharmacy were the only representatives of academic medicine in Tartu. Academic medical education in Tartu had its beginnings with the academic gymnasium founded in 1630 and the university founded in 1632. One of the three higher faculties at the University of Tartu at that time was the Faculty of Medicine. It was planned to have two professorships, although in reality only one professor of medicine was employed. The model of the University of Paris demanded that all "proper" universities must have a medical faculty. There were very few students studying at the Faculty of Medicine in Tartu in the 17 th century. Only two names-David Cunitius and Olaus Oestenius-could be mentioned from among those who studied medicine at Academia Gustaviana and were later active as physicians. There were also students who studied in some other faculty in Tartu and However, the Swedish University of Tartu can be considered an important centre of early modern medical thought in the Eastern Europe.
The article tries to give some idea about the medical situation in Tartu before the founding of the University of Tartu and during its early period of existence. The task is to investigate whether the academic medicine of the th century has introduced any changes into the history of medicine of Tartu.
century (Otto, 1910, p. 46) . A hospital for leprous patients seems to have been founded at the same time (Tartu ajalugu, 1980, p. 52 ). e rst pharmacy in Tartu, was founded between 1422 and 1430 by a learned physician Johann Molner, who arrived from Tallinn and was active in Tartu until 1440 (Brennsohn, 1905, p. 295; 1922, pp. 278-279) .
Up to the beginning of the 17 th century, the owners of the pharmacy were the only representatives of academic medicine in Tartu. Also, travelling physicians sometimes visited Tartu and treated patients, but most of the healing work was done by local surgeons and barbers (Tartu ajalugu, 1980, p. 94) , who did not belong to the ranks of physicians.
Academic medical education in Tartu had its beginnings in the academic gymnasium founded in 1630 and the university founded in 1632. Both institutions were founded in Livonia during the Swedish rule, which tried to consolidate Lutheranism and favoured education. us the Swedish King Gustavus Adolphus is considered to be the founder of the University of Tartu.
e University of Tartu lay at the periphery of northeastern Europe, and the times were tumultuous (Schmidt-Biggemann, 2010, p. 281 ). e University of Tartu was called Academia Gustaviana during its rst period of activity between 1632 and 1656. One of the three higher faculties at Academia Gustaviana was the Faculty of Medicine, as the model of the University of Paris demanded that all "proper" universities should have a medical faculty (Kallinen, 1995, p. 63) .
Being the easternmost university in Europe at that time, the University of Tartu can be considered the eastern outpost of European medicine in the 17 th century as well.
Tuition of medicine at Academia Gustaviana
As for the tuition in the Faculty of Medicine at the Swedish University of Tartu, the university did not have an anatomical theatre, a botanical garden or a clinic at that time. According to the constitution of the university, the teaching of medicine was based on ancient authors and their commentaries (Constitutiones, 1997, pp. 56-57) . Study of chemistry was not included in the curriculum of the medical faculty, although it was widely discussed in Europe at that time.
From the constitution we can see that the medical faculty was planned to have two professorships (Constitutiones, 1997, pp. 56-57) , but in reality only one professor of medicine was employed. Sometimes the position of the professor of medicine even remained vacant.
Although the rst constitution of the University of Tartu declared that there had to be one dissection of a human cadaver per year (Constitutiones, 1997, pp. 56-57) , it can be claimed that these dissections never took place during the rst period of activity of the University of Tartu, i.e. between 1632 and 1656. Up to the 19 th century it was allowed to dissect only corpses of criminals or the extremely poor (Kallinen, 1995, p. 234) . ese possibilities probably were not available in Tartu in the rst half of the 17 th century. It was during the second period the Swedish university-Academia Gustavo-Carolina (1690-1710)-when the rst autopsies, as well as lectures over surgery, took place at the University of Tartu and the importance of clinical teaching was stressed (Tartu Ülikooli ajalugu, 1982, pp. 234-236) .
In the 17 th century, medical faculties of universities in Europe taught anatomy, surgery, botany, as well as physiology, pathology, therapy and pharmaceutics (Tering, 2010, p. 281) . e rst constitution of the University of Tartu reveals that not all of these subjects were represented in Tartu. ere is no information on whether the university possessed any medical literature earlier than 1651 (Tartu Ülikooli ajalugu, 1982, p. 251) ; thus, only personal libraries of the professors of medicine could be used.
ere were very few students studying at the Faculty of Medicine in Tartu in the 17 th century. Only two names can been mentioned from among those who studied medicine at Academia Gustaviana and were later active as physiciansDavid Cunitius and Olaus Oestenius.
ere were also some students who studied at some other faculty in Tartu and later continued their studies in the eld of medicine elsewhere in Europe (Rein, 2011, pp. 34-35) . e most famous alumnus of the seventeenth-century University of Tartu was the later Doctor of Medicine Urban Hiärne. He stayed in Tartu only for half a year (Tering, 1984, p. 283 ) during the period when there was no professor of medicine in Tartu.
As there were very few medical students, medical works at the Swedish University of Tartu were most often presented by students of theology and future clergymen, who probably did not have much contact with medicine in their future profession-this discipline was just an extra eld of interest for them.
Professors of medicine in Tartu
th century e activities in the eld of medicine in Tartu from 1630 to 1656 were in uenced by three professors of medicine-Johannes Raicus (ca 1580-1632), Johann Below (1601-1668) and Sebastian Wirdig (1613 or 1615-1687) . ey all had studied in Germany. In Tartu they became part of the emerging circle of local intellectuals. In addition, learned men with a doctoral degree were allured to Tartu with advantageous perquisites and they acquired a high social position in Livonia as the greatest experts in their eld (Tering, 1982, p. 590) .
Johannes Raicus, the rst professor of medicine in Tartu and the former professor of medicine at Uppsala University, was invited to the Gymnasium of Tartu by Governor-General Johann Skytte in 1630. It has been assumed that the latter was interested in the philosophy of Paracelsus and mysticism of nature (Tartu Ülikooli ajalugu, 1982, p. 183) , although this question needs more research. 1 e medical scholar Johannes Raicus has been claimed to be the most convincing Paracelsist in the history of medicine of Sweden (Lindroth, 1989, p. 388) . After his arrival to Tartu, Raicus was appointed the teacher of natural sciences and Rector of the Gymnasium of Tartu with an annual salary of 800 copper thalers (EAA, n.d.) . Only Professor Andreas Virginius, the rst theologian of the gymnasium, earned more at that educational institution (Piirimäe, 2009, p. 163) . Johannes Raicus was to occupy the post of the professor of medicine at the future university as well, but unfortunately he died before the inauguration of the new university, probably in late summer 1632 (Lindroth, 1943, p. 329) .
e circumstances of his death are still unclear; the last evidence about him being alive is from 13 June 1632, when he wrote a letter to the Chancellor of State Axel Oxenstierna. In this document Johannes Raicus asked for help in solving a problem of immovables, which he had had in Tartu (SRA, 1632). From 1 September his widow received alimony (Schirren, 1854, p. 168) and his funeral took place in October 1632, before the inauguration of the University of Tartu (Recke & Napiersky, 1861, p. 129) .
Johannes Raicus was rector of the Swedish Gymnasium of Tartu and presided the rst scienti c work connected with the University of Tartu (Raicus & Turdinus, 1631) . He had spent his studies at the Wittenberg University, where he became a licentiate of medicine in 1615. During his earlier career in Germany, Prussia and Sweden he had written papers about paralysis, plague, gout and consumption (Rein, 2010a, pp. 113-120; 2011, pp. 69-77) . In Tartu he probably did not have much possibilities to pursue medical activities as he had other o cial duties as rector of the gymnasium. e second professor of medicine, Johann Below, stayed in Tartu from 1632 to 1642. In 1628 he had defended his doctor's thesis at Rostock University (Fabricius & Below, 1628) and this is the only written work which is known by him. As a professor of medicine in Tartu his annual salary was 700 copper thalers (EAA, n.d.) . ere were no educated doctors in Tartu at that time and thus Below's main occupation became that of town physician. e obligation of the town physician was also to inspect the activity of pharmacies. At the same time, he was medicus ordinarius at the royal court of law (Tering, 1982, p. 590) . After his Tartu period he stayed for some time in Riga, but in 1643 travelled to Moscow as he was invited to be a personal doctor of Russian Tsars (Dumschat, 2006, p. 563) .
Sebastian Wirdig was professor of medicine at the University of Tartu from 1647 to 1654 with an annual salary of 350 silver thalers (Vasar, 1932, pp. 170, 179) . He had defended his doctoral thesis in 1644 at the University of Königsberg. In his case we have some information concerning his lectures of medicine at the University of Tartu, and he has also been the most proli c of the three professors of medicine while presiding medical disputations. Later he became professor of medicine at Rostock University (Recke & Napiersky, 1831, p. 536) .
A connecting link between the three professors of medicine who stayed in Tartu from 1630 to 1654 was that they all had spent at least part of their studies at Wittenberg University (Rein, 2011, passim) . One of the most famous and popular medical scientists in the rst half of the 17 th century was Daniel Sennert (1572 Sennert ( -1637 , who held the position of professor of medicine at Wittenberg University for many years. Daniel Sennert found a compromise between the ancient medical ideas of Galen and the Renaissance ideas of Paracelsus. Daniel Sennert was the teacher of Johannes Raicus and Sebastian Wirdig (Rein, 2011, p. 138) , and his in uence can be noticed also in their works. Johannes Raicus himself had disputed under the presidency of Daniel Sennert in Wittenberg (Sennert & Raicus, 1608 (Tering, 1997, p. 387) .
Only the rst professor of medicine in Tartu-Johannes Raicus-was an outstanding scholar before his arrival in Tartu. Neither Johann Below nor Sebastian Wirdig, the next two professors of medicine at Academia Gustaviana, were renowned scholars when they came to Tartu, and for them their careers in Tartu were just springboards to acquire better positions elsewhere in Europe or in Russia.
Tuition of medicine in the 17 th century at other Swedish universities
On the example of the University of Tartu, it can be said that in the rst half of the 17 th century, tuition of medicine was insu cient. Next we should compare the medical faculty of Academia Gustaviana with other seventeenth-century universities in the Kingdom of Sweden in order to say whether the situation in Tartu was typical or extraordinary. e rst university in the Kingdom of Sweden was Uppsala University, founded in 1477. Subsequent universities were founded in Tartu (1632), Turku (1640) and Lund (1666).
Uppsala University, as the rst one, was an example for the University of Tartu in all elds, including in medicine. Medicine was taught at Uppsala only from the (Lindroth, 1989, p. 387 ). e University of Turku together with its medical faculty was founded only eight years after the founding of the University of Tartu. In addition to the same time of foundation, these three universities are also connected through the same professors of medicine and their disciples-Johannes Raicus was professor of medicine both in Uppsala and in Tartu. e rst professor of medicine at the University of Turku, Ericus Achrelius (1604-1670), was a student of Johannes Raicus at Uppsala University (Rein, 2011, p. 57) .
Johannes Raicus was the third professor of medicine at Uppsala University. e previous professor had complained because of the incomplete tuition of medicine at that university (SBL, 1964 (SBL, -1966 . Professor Ericus Achrelius at the University of Turku was several times reproached by the university's senate for neglecting his duties, while the former himself complained about the lack of students (Kallinen, 1995, p. 233) . us it can be concluded that the situation in Uppsala and Turku was similar to that at the University of Tartu in the 17 th century-students of medicine were few and tuition in the eld of medicine incomplete. No doctoral theses were defended at these universities in the eld of medicine during the rst half of the 17 th century. Students of medicine preferred to complete their studies either in Germany or Netherlands at that time (Tering, 2010, pp. 294-298) .
us, in Uppsala, things began to change in the second half of the 17 th century. One of the most famous scholars in the 17 th century was Olof Rudbeck (1630-1702), who discovered the lymphatic system (Lindroth, 1972, p. 108) . Modern medical ideas were quickly adopted at Uppsala University, but scholars at Turku preferred to cling to old dogmas (Kallinen, 1995, p. 232) . In the following, the medical works at Academia Gustaviana in Tartu are examined in order to shed light on the tendencies in Tartu. One of the sources for medical thought and practice in the 17 th century are the medical works of the time. e main competing directions at that time were ancient humoral pathology and iatrochemistry, introduced by Paracelsus and his disciples.
ere seems to be a tendency that the rst medical works at early modern universities treat medicine as a discipline in general: they de ne medicine, explain its divisions and inventors, also explain schools of medicine. Medical works from the Kingdom of Sweden in the 17 th century t this pattern as well-the rst medical disputations from the universities of Uppsala and Turku deal with medicine in general, i.e. philosophise over the de nition, divisions, invention and functions of medicine (Rein, 2011, pp. 57-58) .
In Tartu, the tradition of writing medical works began di erently. e rst medical disputation was defended in 1631, i.e. before the inauguration of the University of Tartu. It was presided by Johannes Raicus and presented by Petrus Turdinus (1609-1653), a future student of theology at the University of Tartu. e title of the disputation was Disputatio physico-medica votiva surgenti jam Dorpati novo collegio regio ("Physical-medical votive disputation in dedication to the new royal college of Tartu"). It is plausible that the disputation, which presented an overview of the natural conditions of Tartu, gave also evidence of the high level of research at the gymnasium. us it is possible that it played some role in accelerating the transformation of the gymnasium into a university.
Johannes Raicus in his disputation gives a survey about chemical constitution of soil and water in the environs of Tartu, about the local endemic diseases and their treatment. He draws his conclusions about Tartu mainly from Hippocrates's work "On Airs, Waters and Places", which also seems to have been the favourite source in his previous writings. Raicus writes about endemic diseases in the region of Tartu and their treatment (Raicus & Turdinus, 1631) .
Proceeding from the theory of Hippocrates which concerns the body humours, Raicus claims that soil and water in the environs of Tartu are bilious. Bile accumulates in the region of Tartu in human bodies, in internal organs. Bile is characterised as a hot humour, analogous to re, therefore Raicus concludes that the endemic diseases of Tartu and its environments should be acute fevers, catarrhs, colic, especially those of stomach, biliary calculus, cholera, obstruction of internal organs and veins, jaundice, scurvy, muscular pain, scabies, abscess, ulcer, Greek leprosy and other similar diseases (Raicus & Turdinus, 1631 ).
Raicus raises the question whether the drinking of spirits, which is common in local medical treatment, especially in preventing colic and scurvy, is justi ed. He describes three di erent ways for preparing spirits, but nds acceptable only one kind of distillation, which proceeds with the slow re (Raicus & Turdinus, 1631) .
Raicus promises to continue the discussion raised in the disputation in future, for instance, to expand the theme about the in uence of climate on air and therefore on health as well (Raicus & Turdinus, 1631) .
Paracelsus' chemical healing is discussed in the second part of the disputation where Raicus deals with mineral waters and springs. Raicus points out the minerals from which mineral waters are secreted into the ground. e second part of the disputation partly deals with the medical treatment of the diseases which are mentioned in the rst part of the disputation (Raicus & Turdinus, 1631) . ere is no information regarding whether he actually carried out any research in Tartu; he drew conclusions from the works of authors he had read previously and the main quoted author was Martin Ruland, a disciple of Paracelsus. Professor of medicine Johann Below, who took Raicus's post after his death, communicated with people who were interested in mysticism of nature. It has been presumed that he was interested in Paracelsus's doctrine (Rein, 2010b, p. 64) . As no works by Johann Below have been preserved, except for his doctoral thesis which reveals humoral pathological approach to medicine, it is di cult to say anything about his views on medicine (Rein, 2010c, p. 310) . Although David Cunitius, the rst student of medicine, arrived in Tartu during Johann Below's professorship (Tering, 1984, p. 175) , he did not present any medical work at Academia Gustaviana. ere are but two orations or academic speeches from that period (1632-1642) dealing with medical themes-Oratio de medicina ("Speech on medicine") from 1637 and Oratio de homine ("Speech on the human being") from 1640. Both were presented by students of theology, the former by Fridericus Heinius and the latter by Segvardus Wallander. ese two orations are in uenced by a scholastic approach to their subject matter-ancient authors and the Bible are important sources for both of them. Early modern medical scientists are mentioned in these academic speeches as well, but their views or writings are not treated at length (Hein, 1637; Wallander, 1640) . e academic speech De medicina praises the healthy living conditions and the mild climate of Tartu, which stimulates vigorous growth of medicinal plants. e oration also demonstrates that dissections of animals (but certainly not of human cadavers) really took place at Academia Gustaviana (Hein, 1637) . e most outstanding doctor according to the author of the oration is God. Heinius emphasises that Jesus often healed people with a single word and mentions characters from the Old Testament, who were healed with the help of God (Hein, 1637 ).
e speech de ned medicine by means of the Latin word 'medium': medicine is as if a midway between the missing and the excessive (Hein, 1637) . In the 17 th century, medicine and physicians were not considered all-powerful-curing diseases was generally considered just one task of medical science, the other one being medicine's prophylactic function.
From the social aspect, Heinius described diseases which had previously travelled from place to place and emptied whole regions from people. Of deadly diseases he named fever, leprosy and plague, and of serious diseases-hydropsy and phthisis (Hein, 1637) . e oration De medicina does not give us much information about medical conditions in Tartu, neither does Wallander's speech De homine, which describes a man from the theological and the medical point of view. e word homo in Latin is told to be derived from the word humus, which explains the duality of human nature, as he consists of body and soul (Wallander, 1640) . e lengthy and thorough anatomical descriptions in the academic speech also reveal that lectures on anatomy, in fact, were delivered at the University of Tartu during the rst years of its existence.
ese academic speeches can be considered a symbiosis of medical and theological approach to the subject matter. One can also notice that in the medical works of Academia Gustaviana the doctrine of Paracelsus is treated with respect, however, it seems that the students were not very familiar with his ideas.
Under the presidency of Professor Sebastian Wirdig, the rst medical disputations of Academia Gustaviana, entitled Disputatio medica de natura et constitutione medicinae ("Medical disputation on the nature and structure of medicine"; 1648) and Disputatio medica de dysenteria ("Medical disputation on dysentery"; 1651), were defended. e title pages of the disputations name two Swedes-Andreas Arvidi and Olaus Oestenius-as the authors.
Andreas Arvidi, who presented the disputation De natura et constitutione medicinae, became later famous in Sweden as the author of a handbook of poetics. He spent most of his studies in Tartu (1642-1648) during the time when there was no professor of medicine at Academia Gustaviana. Had that not been the case, he quite possibly would have dealt with medicine more profoundly, as his other works written in Tartu re ect his interest in this discipline (Rein, 2011, p. 131 ).
e disputation De natura et constitutione medicinae may be considered a typical work on medicine from that time, de ning medicine through etymology, homonymy and synonymy of the word and also medicine as a phenomenon.
e author discusses the causes and aims of medicine, using arguments from Aristotle. e god Apollo is claimed to be the rst doctor according to Ovid.
ere are also questions about the relations of medicine and philosophy (Wirdig & Andreas Arvidi, 1648).
While De natura et constitutione medicinae has a logical framework and is well argued, it is also quite poetical, talking about ancient gods as inventors of medicine. e disputation of Andreas Arvidi demonstrates that it is possible to philosophise over medicine on 28 pages without mentioning any diseases.
ere are no local conditions re ected in the work. Andreas Arvidi quotes ancient authors, but at the same time he seems to be well familiar with modern medical authors, such as Daniel Sennert, Jean Fernel and omas Bartholin. We can presume that such literature originated from Professor Sebastian Wirdig's personal library, as the same authors are quoted in the latter's doctoral thesis (Wirdig, 1644) . Andreas Arvidi stresses the importance of dietetics in his work and in antiquity this branch of medicine was considered to be supreme over pharmacy and surgery (Enzyklopädie Medizingeschichte, 2007, p. 299 ).
e second disputation (De dysenteria), by a medical student Olaus Oestenius, was defended under the presidency of Professor Sebastian Wirdig. is work is similar to the rst disputation in that it contains quotations from Ovid and Daniel Sennert. One can presume that the student used the books which had arrived to the library of the university in 1651 (Rein, 2011, p. 134) . e author explains the term 'dysentery'-its de nition, distinction, reasons, symptoms and treatment. He speaks about air, food, drink, surgery, pharmacy and the necessity of avoiding physical exertion in the case of this disease. He also writes about mitigation of pain for people su ering from dysentery. Some speci c remedies against dysentery that Oestenius mentions are mistletoe grown on oak trees, sealed earth, Armenian clay, fresh theriac, and even calcinated human bones.
ese remedies were said to have been recommended by Daniel Sennert and other contemporary physicians of the time. e disputation is based mainly on humoral pathology. e author claims that dysentery occurs mainly in the autumn and it is often caused by fruits of this season, which can easily become lled with bile. Also, psychological reasons were believed to increase the amount of bile in one's body. Harmful body liquids were recommended to be removed by moderate bloodletting (Wirdig & Oestenius, 1651) . us, while neither the style nor the contents of the two medical disputations presented at Academia Gustaviana under the presidency of Sebastian Wirdig are similar, the quoted sources are the same, which may have been the in uence of Sebastian Wirdig. Unfortunately, neither of these two works informs us about the medical conditions in Tartu.
From the ve medical works written and presented in Tartu between 1630 and 1656 only the disputation of Johannes Raicus and the oration by Fridericus Heinius give some information about medical conditions in Tartu at that time.
is information, however, is necessarily neither objective nor accurate.
Although, similarly to the universities of Uppsala and Turku, no doctoral dissertations were defended in the eld of medicine in the rst part of the 17 th century at the University of Tartu, three medical disputations and two orations were held from 1630 to 1656. One can conclude that the medical works written in Tartu in this period re ect early modern scienti c ideas on medicine as well as mythological and religious picture of medicine and its possible inventors, based on ancient authors and the Bible. e founding of the university did not introduce major changes in the eld of medicine in Tartu. Academic medicine was not connected with the rest of the medical institutions, such as pharmacy or hospital. Most of the healing work was still done by local surgeons and barbers. Regardless of all, the Swedish University of Tartu can be considered an important centre of early modern medical thought in Eastern Europe, as at that time the University of Tartu was the easternmost university in Europe.
